A Special Needs
Introduction
The main requirements for the treatment of eating and swallowing disorders in pediatric patients are early intervention, response to life changes, and multi-disciplinary cooperation. In To whom corresponding should be addressed.
addition, there is a need to respond to dietary problems in children, regardless of their disability status. According to a 2018 report by the Cabinet Office, Government of Japan, the total number of physically-and mentally-handicapped children under the age of 18 in Japan is approximately 292,000, and the total number over the age of 18 is approximately 5,036,000. This number is increasing annually 1, 2 . The Center for Special Needs Dentistry referred to hereafter as the Center was established in April 2012 at Showa University Dental Hospital to provide medical care to patients with special needs, including those with disabilities. Currently, in cooperation with the Division of Dentistry for Persons with Disabilities in the Center, the Division of Hygiene and Oral Health conducts treatment in pediatric patients with eating and swallowing disorders. Cerebral palsy, intellectually disability, and many other syndromes are often seen as eating and swallowing disorders 3 . Patients with these disabilities and many patients in need of treatment for eating and swallowing visit the Center.
To explore more efficient and specialized medical support methods for the increasing number of patients, we compared the trends between new patients who visited the Center for eating and swallowing disorders in the first year and fifth year after its establishment.
Materials and methods
The total number of outpatients with eating and swallowing disorders who visited the Center over a one-year period April 2017-March 2018 was determined. The following information was collected from the medical records of new patients aged ≤ 18 years visiting the Center during this one-year period: age, geographic origin, referring facility, primary disease, reason for visiting the Center, method of nutritional intake, and eating and swallowing function. The results of these statistics were compared with those from patients examined between April 2012 and March 2013 4 . Experimental protocols were approved by the Showa University Dental Hospital Institutional Review Board Permission Number: DH2018-028 . Age was evaluated, including the average value and gender ratio. Geographic origins were evaluated, such that the Johnan area of Tokyo Shinagawa City, Ota City, Meguro City and Setagaya City in which the Showa University Dental Hospital is located was classified as one area, and the others were classified by prefecture.
The referral facility was evaluated such that the classification of University Hospital included Showa University and other university hospitals. Hospitals that are not university hospitals were classified as medical hospitals. To avoid duplications, the reason for visiting the Center was taken as that which the patient considered most important in the list of classifications. The primary disease was considered as the disease that had the most influence on the cause of the eating and swallowing disorder and the reason for visiting the Center. For example, if a cleft palate was alone, it was classified as the primary disease. However, if it was part of a syndrome, it was classified as the name of the syndrome.
The method of nutrient intake was chosen from the following five options: only oral intake, oral intake plus nasogastric tube feeding, oral intake plus gastrostoma, only nasogastric tube feeding, and only gastrostoma. The eating and swallowing function was classified based on the five terms of swallowing, according to the doctor s evaluation at the first visit: anticipatory stage problems with preparing to eat , oral preparatory stage and oral propulsive stage oral functional problem , and pharyngeal stage and esophageal stage swallowing functional problem 5 .
Results

Number of patients
The number of patients visiting the Center was 853 in 2012 first visit, 60; follow-up visit, 793 , and 948 in 2017 first visit, 65; follow-up visit, 883 ; thus, the total number of visits increased. New patient visits increased slightly from 60 to 65, but most of the increase was due to the re-examination of patients. March was the month with the highest number of patient visits at the Center, while the number of new patients visiting the Center remained approximately the same every month Fig. 1 .
Patient age
The mean standard deviation age of the patients was 4.2 4.1 years in 2012 and 4.5 3.9 in 2017. There was no significant difference in the number of males and females. The proportion of 0-year-olds decreased from 20 to 13 overall, while that of 1-year-olds increased from 12 to 18 . Patients aged 2-5 years remained at 40 , those aged 6-7 years increased slightly from 13 to 15 , and 12-18-year-olds increased from 1.7 to 6.2 Fig. 2 .
Geographic origins
In both 2012 and 2017, most patients were from one of the four cities in the Johnan area of Tokyo Shinagawa City, Meguro City, Ota City, and Setagaya City . Visits from Tokyo and the 
Referral facilities
Overall referrals were significantly increased. Additionally, referrals by hospitals, including the related hospitals of Showa University, were markedly increased Fig. 4 .
Reason for visiting the Center
Patients who required diagnosis of eating problems accounted for the majority of patients in both 2012 and 2017. The number of patients who wanted a Hotz plate decreased 4, 6 . By contrast, patients with worries regarding an unbalanced diet and weaning food increased Fig. 5 . 
Primary disease
As indicated in Table 1 , cleft palate was the most common primary disease in 2012, and Down syndrome was the most common primary disease in 2017. Cerebral palsy was the secondmost common primary disease in both 2012 and 2017, and normally developed children those with primarily eating and swallowing problems was the third. Types of diseases and syndromes have diversified as a result of the development of chromosomal examination in recent years. Normally developed children continued to represent approximately 10 of all new patients seen at the Center for eating and swallowing disorders. 
Nutritional intake
Only oral intake significantly increased from 2012 to 2017, while the number of patients with no oral intake reduced from 17 in 2012 to 10 in 2017 Fig. 6 .
Eating and swallowing function
The number of patients with severe swallowing dysfunction decreased from 2012 to 2017, but those with oral dysfunction increased. Moreover, the number of patients with coordination problems of the hand and mouth decreased, but those with problems related to preparing to eat or dietary behavior increased Fig. 7 .
Discussion
The present study highlights the requirement for early intervention, response to life changes, and multi-disciplinary cooperation in the treatment of pediatric patients with eating and swallowing disorders. In addition, there is a need to respond to dietary problems in children, regardless of their disability status.
Early intervention is required with the problem of eating and swallowing. In 2012, many of the new patients were very young, and this result remained similar in 2017; this is a significant observation. It is often possible to improve occlusal and oral habits by early intervention 7, 8 , which also affects maxillofacial and body development and then eating and swallowing function 9, 10 .
In 2017, there were more visits from patients with Down syndrome than in 2012. This is due to an increase in the percentage of pregnancies with advanced maternal age in Japan 11 . In addition, Down syndrome is widely known as a disease exhibiting eating and swallowing disorders. In Down syndrome, swallowing without chewing and the tongue thrust habit are often seen in infancy 3, 12 . It has also been highlighted that children with Down syndrome have a high likelihood of aspiration in infancy 13 , and early intervention leads to a decreased risk of aspiration pneumonia. In many other diseases, early intervention leads to an improvement in the eating and swallowing function, promoting development 14, 15 . It is vital to continue to convey the importance of early intervention. Problems with eating and swallowing are closely related to life changes, such as the eruption of teeth and starting school. There were many children visiting the Center from 0 to 4 years of age. The first 3 years of life is a period of dramatic change in primary dentition. Moreover, many children visited the Center from 6 to 7 years of age. Starting school is a time when the environment changes greatly from home to school, and the caregivers change from parents to teachers. There were also many children visiting the Center after the age of 12, corresponding to the post-pubescent period. Eating and swallowing function can be affected by many factors, such as respiratory function, neural development, and motor function 3, 8, 16 .
Eating and swallowing function can affect many aspects of children s lives, such as relationships with parents and other family members, and development [17] [18] [19] . It is presumed that an eating or swallowing problem may resurface following various changes, even if an improvement is seen temporarily.
In 2012 and 2017, there were many visits from the surrounding neighborhood the Johnan area , suggesting that cooperation with a nearby school and treatment and rehabilitation centers Ryouiku centers has been successful. Since eating is a part of daily life, cooperation with many different types of services is necessary for the treatment of these problems.
Cooperation between doctors and dentists is also very important in the treatment of eating and swallowing disorders. Between 2012 and 2017, the number of patients with severe swallowing disorders decreased, while patients with oral dysfunction increased. There was also an increase in referrals from hospitals. In addition, the number of patients currently performing oral intake increased. Medical treatment is performed early in the case of severe swallowing disorders; however, it is considered to be a dentistry issue when a failure of oral function remains.
Dentistry has its limitations. This is because eating and swallowing disorders are also closely related to nutrition. For example, in some patients where it is not possible to supply sufficient nutrients by oral feeding, it becomes necessary to recommend a gastrostoma 18 . However, in contrast, dentistry provides much information on the use of oral instruments and oral habits 8, 9 . Currently, in Japan, there are many types of occupations engaged in the rehabilitation of eating and swallowing disorders; doctors and dentists, as well as nurses, pharmacists, speech therapists, physical therapists, dieticians, and dental hygienists, all use their expertise 20 . The dental treatment of eating and swallowing disorders requires specialization. It is essential to understand various diseases and to have a thorough knowledge of dental issues, such as occlusal abnormalities and oral habits. At the same time, knowledge and skills are required to understand and cooperate with the expertise of many professions.
There is also a need for eating and swallowing treatment in normally developed children. In 2017, as well as in 2012, many normally developed children with eating behavior problems visited the Center, suggesting that consultations with normally developed children are still required. There have also been reports that 53. 8 of parents are worried about their children s diet, as stated in questionnaires intended for parents of preschool and kindergarten children. Moreover, their top worry was an unbalanced diet 21 . Thus, there exist many meal-and eating-related problems in children without the presence of disorders 22 . In the past, there was no medical insurance coverage for eating and swallowing treatment in normally developed children in Japan; however, in 2018, developmental insufficiency of oral function was listed. This has made it possible for an increased number of children without any disease to be treated for eating and swallowing disorders.
Treatment of eating and swallowing disorders is a field that started to attract attention in Japan in the 1990s. In Japan, with its super-aged society, there have been many reports describing eating and swallowing disorders of the elderly. Conversely, the number of statistical reports detailing eating and swallowing disorders in children is still small. By comparing the changes after five years, this study has shown the clear need for treatment of eating and swallowing disorders in children. The further development of treatment in this field is important.
